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                Major depression, a common mental illness affecting millions of people worldwide, is one of the leading causes of morbidity and has a significant economic cost. Although the mechanisms of action are not well understood, antidepressants, including serotonin-selective reuptake inhibitors (SSRIs) and tricyclic antidepressants (TCAs), have been used for the treatment of depression, anxiety and other psychiatric disorders.1 Here we identified a Wnt signaling inhibitor,2 secreted frizzled-related protein 3 (sFRP3), as a molecular target of antidepressant treatments in rodent models, and revealed the significant association of three single-nucleotide polymorphisms (SNPs) in FRZB (the sFRP3 human ortholog) with early antidepressant responses in a clinical cohort.
The function of sFRP3 in the nervous system is unknown. To test the possibility that sFRP3 downregulation mediates antidepressant action, we subjected sFRP3 knockout (KO) mice to a panel of behavioral analyses (see Supplementary Information). sFRP3 KO mice exhibited apparently normal development and no differences in locomotor activity and anxiety-like behaviors in the open-field, elevated-plus maze and lightâ€“dark tests compared to wild-type (WT) littermates (Supplementary Figures 1aâ€“g). In tail-suspension and forced-swimming tests, which are reliable predictors of antidepressant potential,5 vehicle-treated adult KO or heterozygous (HET) mice showed significantly reduced levels of immobility compared to WT animals (Figures 1c and d and Supplementary Figures 1h and i). Notably, fluoxetine treatment did not cause a further decrease in immobility in KO and HET mice (Figures 1c and d), indicating that sFRP3 downregulation alone is sufficient to induce antidepression-like behavioral responses.
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